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" Rlectrons - Baissim
Cathodes - Emission

. "auto-electronic Enissimm of Camplex Semiconducting
Cathodes," K. D. Morgulis, b pp

"Zhur Tekh Fiz® Vol XVII, Fo q pp- {83-6
et Php., % W SSR, Kren t
Exanination of the properties of an electronic emis~
pion fras present-day complex semiconducting cathodes.
For the case of a szall mtm;nal lectiric field vwith
\%m , a formila

an intensity of £ < 5. /0

is deduced far an auto-slectronic curreant {ram tho
+ semiconductors, whicli 1s essentially distingnished
~from the mom formula of Feular and Bordgeym for
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T USER/Blectricity Moy 1947
Atomiration '

“Atomization of Oxide Guthodes in Mercury Vepor Dis-
charges,” M. D. Morgulis, Ya. L. Lyubarskiy, Kiev

"Dok Akad Nauk 8SSR, Nava Ser® Vol LVI, No 6

_ Describes experiments vhich establish existance of
atomization of oxide cathole in a mercury disclarge.
Shows that effect may not be noticeable for a long
time because of camplete conceslment of cathode gene~’
eration which occurs at. same time. Sudbmitted by
Acadenician S. I. Varilov, 25 Dec 196.
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m/mxes - Photoelectricity Sep 9
('athodes, Antimouny-
Cesium

"Letter to the Bittor," H. D. Morgulie, P. 0.
Borzyak, B. I. Dratlovitekaya, 2 pp

"nmr Tekh Pis™ Vol XIX, No 9

lanica.l reply to an article by Khlebnikov ('Zhnr
Tekh Fiz" Vol XIX, 12%, 1649) who criticized
suthgrs' article, "Optica.l and Photoelectrical
Properties of Antimony-Cesium Cathodes." Dis-
cussion centered over depth of effective zone of
photoeffect, vhich was calculated by authors to be
O tely 10 uus.ucrom Submitted 16 Fed A9,
| 19196 |
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UBSR/Physics - Thermoelectron Bmission 11 Dec 51

"Experimental Iavestigation of the Oxide Cathode,"
N. D. Morguliis, Ya. P. Zingerman, Inst of Phys,
Acad S8ci Ukrainian 88R, Kiev = '

: "DOk Ax Fauk 8888" Vol L!m,. Xo 5, pp 783-785%

Concludes that the thermo-emission of oxide cathodes
must t2 detd by the phys properties of surface layer
and pot by the entire vol as was earlier (1941) be-
lieved., Verifies experimentally ths fact of the ex-
istence of this layer and clarifies its peculiari-
ties. Indicates the methods for completely solring
this problem of verification. Submitted by Acal = =
_G‘B 1andsberg 15 Oct S1. : ! :
210097 |
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&Q%QUL,IS r!;‘_]?r.., otvetstvennyy redaktor; IMA8, V.L., redaktor; RAKHLIK&, K.E.,
wane PR Tedaktor.

[Transact fons of the conference on cathode electromice, held in Kiev
on June 4=9, 1951] Trudy soveshchanifa po katodnol elektronike; =9
tfunia 1951 g. Kiev, Izd-vc Akadenii nauk Uxrainskoi tsR, 1952. 139 p.
[Kforofilm] (MLBA 7:10)

1. SBavashchauniye po katodnoy elektronike, Kiyev, 1951. 2. Chlan~
korrespondent AK USSH. (fer Morgulis)
(Klectronics)
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USSR /Fhysics - gemiconductor Cathodes, Jan/rev 52
: : Photoemission

"Investigation of Photo- and Secondary Electren

.fmission of Some gemiconducting cathodes,” K. D. Mor-

gulis, P. G. Borzyak, B. I._Dygtlovitskaya

e e e

, Iz Ak Nauk SSSR, Ser Fiz" Vol XVI, Fo 1, p 121

Ta Current article i8 8 brief description of ‘8 report
: that appeared in Jubilee {ssue of 60th Birthday of
g. 1. Vavilov. gtates comparative {nvestigation of :
" gome cathodes with similar optic characteristics but
different integral sens ftivity proved that the cauee
vas related to 8 difference in photoelec output of
electrons from f£illed sODEE. ' -
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Abs Jour : Referat Zhur - Fizika, Ko 3, 1957, T731

Author ¢ Morgulis, K.D,
Inst :
Title : Contribution to the Theory of the Interference of Lichu

ia Thin Absorbing Pilms.

OPLB Pub : Nauk. zap. kzyﬁ"ﬂ'k. !m-‘t, 19‘)5) ll‘) No 8; 18:”187

‘ Abstract : To clarify the optical properties of thin absorbing
films, in particular the properties of photocathode

N wedges, a comparison is made of the reflection and

: transparency curves, obtained by calculation asd -3 2
perimentally. A theoretica) calculation 138 male of
the reflestion and transmiasion curves of thin inter-
fereince absorbing films ; blaced on various bases, in-
cluding sbscrbing ones (metallic). From the coinci-
dence of the experimental and calculated curves one
determines the index of refraction and of absorption,
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Card 1/1 Pub. 153 - 22/2L
Author Morguils, K. D.; Ptushinskiy, Yu. G.

m
Title Diffusfon of atoms of admixture (impurity) scross near-contact layer
of oxide cathode

Periodical Zhur. tekh. fiz., 25, Ko 6 (June), 1955, 1157-1159

Abstract The authors dtscuss the introduction ‘nto cathode :ores of suitable
activeting admixtures for the purpose of fecilitating end accelerating
the process of activation of oxide cathodes and ralntaining them in
the active state during the entire pertod of operaiica; and they
congider the subsequent formation of & layer of ba:ium orthosilicate
Bey5i0; possesaing all the characteristics of the chemical blocking
leyer and exerting e negative Influence upon the prolonged cperation
of the cathode. They coasider in detafl the causer for the appearance
of this layer. On the basis of data presented cn “he process of
ectivetion end prolonged operation of oxide cathodes the authors ex-
pect that both nickel atoms themselves in the cathode cores and
other wdmixtures hitv the layer. Three references, including one
USSR: Yu. G. Ptushinskiy, &uthor's abstract of cardidate dissertation,
Institute of Physice, Academy of Sciences of Ukrairian SSR, Kilev, 145k,

Institution

Subzitted March 24, 1955

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135130004-3"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R0011351304-

) Sﬁigé%iééffédc&;z‘fﬁ;chnfque FD-31h3 ;
Card 1/1 Pub. 153 - i8/19
‘ Author ! HMorgulis, K. D.
d riue : Certain peculiacttles of the fontzational method of obtaining very high
vacuumn

l Periodical : Zhur. tekh. fiz., 25, Ko 9 (September), 1955, 1667-1670

| Abstract : The author states that the experience gained in his works of the past two

s years cleariy indicates the necessity for cathode electronics of very high

vecwum of p = 1/109 tm, most expediently abtained by the camparatively .

i simple and fnteresting fonizatfonal method of D. Alpert (J. Appl. Phys. .

| 2k, 1953 ana 25, 195k), vhereas ordinary techniques give oaly p = 1/167 .

. In connection with the very great interest end fmportance of this new method
the author end associates conducted & nunber of experirents; to clarify cer-
tain of the method's peculfaritfes. In the present work he gives the es-
sence of part of thege experiments and briefly expounds the results. He
thanks D, A. Garodetskiy, G. Ya. Pikus, 0. V. Boyko, I. A. Romanove, and
L. §. Khranovskaye for their participation in the expericerts. Seven ref-
crences: e.g. V. Gavrilyuk, "Author's abstract of candidate disgertation,
Institute of Physfcs, Acad. Sct. Ukrainfan 5SR, 195k&; p. A. Gorodetskiy,

<8 Sbornik: Tezisy dokladov ra XII nauchnoy sesetf KU, sckts. fic. (Syrposius

f of Theces of repcrts at the 12th scientific session of Kiev State niversity,

: physics gection], 1955.

Submitted - April 18, 1955
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' Cnndensation of a nolacular besm on & metal atr.'face

L 'I‘itlu |

mmfyuii. . Dok:. AN sss /3, 479-482, Mo 21, 1955

Abstraoh B l A umuumomrMnuLstu@ot mndmtiag mol ecili#-on metal
© ¢ . aurfaces 1y dissussad. Speaisl concidermtion wes given o the son-
.. densaticn of ativontiws oxide molosules on very well mi)led + un
- banda. The method of marked molecules was ussd in the siudies
beant of redioactive moleculerof 1sotop Sr 89 wes used s'or the wking
atrontiwpoxide molsculss). The sxperiments were condm t(d with the
help of & passive platinum evaparater £t A ¢ T _1350° X,
——7T56 danFity-of the moleoulsbe “ABGHE- \Fmart ant, Tha
“'reésulté a¥e prosonted In ths form of diagm. “Tenrsfirences: § USSR :
: l; US4; 1 Frunch and 1 British. G:'apha.

Iostitution | 3 The Acad, of Sc., USSR, The Institute of Phynca '
‘Presentod by o Acn;dom;c_xan S.A._,Yenh_inskiy, December 9, 1954
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: USSR/Electronics = Gas Discharge and Gas-dlacharge Instruments B-T
¢ Ref Zhwr - rizika, No 2, 1957, Mo Lak3

Mor ¢, K.D., Marchuk, P.K.

b titute of Physics, Academy of Sciences, Ukrainfan 88 Kiev.

s Phyuical Phenomens Occurring vhen the Catbode of en Arc Discharge
Works in Caesium Vapors.

. Ukr. fig. th., 1956, 1, o 1, 59-T2

: An experimental {nvestigation wvas amie of the processes that determine
the high emission activity of & thermal cathode of en &rc d{scharge
{n caesfum vapors at intreased (approximately C.5 mu nercury) pressure,
vhen the emfssfort densfity under contimuous cperation may reach tens
of amperes per squarc centimeter. The high emf{ssfon denaity i{s ex-
plained by the region vhere an active £ilm of caesium can exist and !
pave ax-optimm density for thermal emissfon shifts tovards the
higher cathode temperatures. The total cathode current. ie separated
{nto an fomic and an electronic components. The peculfarities char-
acterizing the basic thermal electronic portion of the discharge cur-
ft;nt are explained, as is the relative {nfluence of the evaporatfon and
: 1/2
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Abs Jour : Raf Zhur - Ficika, No 2, 1957, Ho h2k3

vaporization of the active caesfum ff{lm on the ckthode wm the establish-
ment of dyhamfc equilibrium iz the cathode. The problen of the dis-
tritution of the energy in 4ifferent parts of the gas dlscharge is
conasidered briefly. Biblfogrsphy, 22 titles.
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© oo~ %goms Results and Aime of Bemrch-—in—mfmld.nt Cathode
#lectronics,” by N. D. Morgulis, Physics Institute, Academy

of Sciences USSR, Izvestiys Akademii Nauk S5SSR, Seriys Fizi-

cheskaya, Vol 20, Ko 9, Bep 55, PP 911-992
- The writer briefly degcribes the modern state of secondsry c¢lectron
¢xdasion, paying special attention to Soviet developments and leaving the
b ject to be treated with more detafl in a later report by L. K, Dobretsov.

The writer co_nsidérs the following as particular problems still awvaiting
splution: tae real activating factor of secondary exnission; "memory™

devices consisting in storage ¢u dielectric surfaces; nuclear batteries
using the beta-emission of sr/% (W.shorr, "fluclear Batteries,” Report
%o 171, International Conference on Atoms for Peace, Geneva, 1955; P.

‘ﬁiﬂn%ﬁﬁ {19541). ol y &
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" The various phenomena digcussed in this report have a common basis

.18 that they ere generated by accelerated part{cles {mpinging on the

surface cf a solid body. This topic {nvolves the following questions
suggested for further researcht energy transfer at collision and the
subsequent scattering of fncideut particles; sputtering of the solid
Bsurface on heavy particlie impact; electron exchange ¢ L.&.; the surface
neutralization of fona; and firally, secondary electron emigsfon.

The writer concludes that the mafn purpose of the conference ghould

‘¢onsist 4n t) evaluation and {n further development of these {eportant
‘problems. T : ' ’ ' '
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Phys{ce of porous metallfc-film coated cathcdes, [zv.AF 8SSE Ser,

fix. 20 no,9:1067 8 *sé, (MIEL 10:1)
(Potoelectric cells)
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and Gavrilyuic, V.M.
lectronice (Sorok let sovetskoy

. AUTHORS: Morgulis, N.D.
TITLE: 40 Yesrs of Soviet Cathode &
: katodnoy elektroniki)
Vvol. II, Fo.ll
8sky.

PERIODICAL: Radiotekhnika i Elektronike, 1957

ora dus - 1467 (U
AESTRACT: An attempt is rade by the authors to give 8 brief sumzery
of the most importont Boviet works and achievements in this
field., Tue firat electron tubes were produced {n the Boviet
Union in 1918 by M.A. Bonch-Bruyevich, who initiated & small-
gcale production of receiving tubes. The ftirat investigations
of the cethodes were carried out by geversl workers & few
years later. In 1S2C¢, P.IL. Lukinskiy and K.H. Semenov carried
cat firet  investigations of the phote effect. At the beginning
of the Thirties, the work on cethode electronics was pricerily
carried out in a laboratory in feningred atisched to the
factory "Svetlana" and in a lavoratory in koscow. Tiie Moscaw
1aborstory was directed by P.V. Timcfeyev and it was pricarily
jnterested in the investigation of the photo effect and the

pecondary emission. At about the ssme tire, T.Ye.Teun and
of the photo effect which is

S.P. Shubin proposed a theory
valid up to the present day. The photc effect was also investi-
cardl/3 gated quantitatively on Akg-Cs cothodes gend on Sb-Cs cathodes.

Ve - emy WS
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40 Years of Soviet Cotrode Electronics 109-11-8/8
nics,

bombardment of catlodes, investip
th s AAC Fation of the structur f
metals by means of elect,:ron nleroc i tgation
: ga5 disohamenn nlcroscopy and investigation of
There are 174 Slavic references.

' AVAILABIE: Library of Cong
, card 3/3 Y ongress
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AUTHOR: Lorgulis, i.D. 109-12-1/15

Physicel Properties of end Design Criteriz for the Porous
Berium-tungsten Catlode (L-cathode) (FPizicheckiye cvoyeive
i elementy rascheta poristogo bariy~-vol'franovogo katnda)

TERIODICAL: Rediotekhnika 1 Rlektronike, 1957, Vol.IL, Ro.l12,

ABSTRACT: The present issue of .the Journal (Vol.IIL, lio.12) deczls

almost exclusively with the problems relsted to the properties
of the IL~cathode. The aim of this erticle is to surmmnrise the
material contained in all the following pepers end to glve some
formulee which would facilitate the design of the L-cathode. In
general, it is assuned that a porous ba&;ué—tungsten cathode
consists of the following three elezents: ¥Grface, porous
region and dispenser or camera. The pLysicrl processes of
importance in the cathodes are: 1) uniformity of the surface
emission; 2) dynanic equilibrium of tre ective surface lagyer
as a function of temperature, ion bombardzent and action of
the chemically-ective gases, and 32) diffusion of the barium
vapours through the porous region on to tlhe exittin, surfuce.
The above problems are briefly declt with and forrulee for
determining the life end optimum emission conditions for the

Cardl/2 cathode are given.
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‘ 109-12-1/15
i Physical Properties of and Design Criteria for the Porous Boriuz-
| ~ tungsten Cathode (L-cathode)
. .’
|
i

There are 3 figures and 10 referexnces, 3 of whicl esre 3Slavic.

AGGOCIATION: Physics Institute of the Ac.Sc. Ukreinian S3R, Kiyev,
| (Institut fiziki AN USSR, 8. Kiyev)

E SUBWITTED: May 8, 1957
AVAITLABIE: Library of Congress
Card 2/2
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AUTHOR( MORGULIS,N.D. PA - 2150
o TITLE¢ Emission of Thermoelectrors of Se{gnette-Semfconductors.
B PERIODICALs Zhurnal Tekan. Fiz., 1957, Yol 27, Hr 2, pp 432 - 434 (U.S.5.R.} .
Recsived: 3 / 1957 : Reviewedt § / 1957 <

ABSTRACT 1 This paper deals with the investigation of the thersoenission
of a new class of non-metallic substances, the seignette-seni-
aonductors, which probably belong to the polar type and have s
high ¢-value. It was begun with BaTiOS. After an explanation of

. {te advantages and disadvantages the technology of cathode-

F : : produoction is described. The elsotron-emissiona of the cathodes
were measured in ordinary vacuun-diode-lanps. The following
resultes were obtained: 1) Thermoemiseion of a pure titanate
on ths cathode .core of nickel-aﬁlioate {e about 1020 - 1200°K
in the interval of 1 - 20mh.cn" <. In the case of a core of

; pure nickel resulte are leas precise. 2) In thc case of a

Vo double-layer-cathode the enission attained a considersbly highet,
value within the same range of temperature, i.e. 15 « 250 mA.cn .

For comparison a double-layer-system wasé tried out, tte exterior |

layer of whioh consfated of Thoriumoxide. En{ssions were con-

siderably less: 0,5 - 15 mh.ca"2. 3) In the case of cathodea of mixed
type at the saag temperature emission vas attained in an {ntervel of

10 - 180 mA.cm”°. 4) By means of & tungsten-detector slso the

T

A Fottis,
f?‘ﬁiié%"
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AUTHOR: lone Given 3@-2-59/49

. PTITLEs Cathode Electroniceo Research (Raboty po iatodnoy clektronike).
' A11l=Union Confcrence in Leningrade (¥zegoyuznoy® ¢ oveshchaniye
i ¢ Loningrade)

PERIODICALS Veostnik Arademii HNauk $5SR, 1958, . fir 2, p. 100-108
1 (UsSR)
ABSTRACT The gth conference was held from October 17 %o Gcotober 24,

: 1957 in Leningrade. ore than 500 representativer of scienti-
| fic research ingtitutions and indugtrial firms of the counisy
took part es well &as guests froz gbroed. Se. A. Vckshinskiy
opened the conference. o D. toreulis geve & report cn "40
& Years of Soviet Cathode TYeotlronics . Le pave & dctailed do-
§ gcription of the fnvestigation of Soviet :cientists and enG-
h ineers in this field, é&nd of tho rositive influeice on the
o inprovenment of technological processes. The rein worx of the
g conference was done {n the sections for thermel alecireric-,
'¥ photoelectronic-. and gutoclectronic eriasgionu, for {echnology,
N for gas dischnarge, and for ionic procesess. In 20 ueetings
| 120 reports were given. The perticipants vigiter snientifis
' Card 1/2 regearch laboretories and places of sroduction in Leningrede
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Resecarch. AlleUnion Conference in

Cathode Electronics

e ve i we fivld of
in order to get acqueinted with works in the

cathode alcctronics.

AVAILABLE: Library of Congress

2t gt .,..nl:s
L AL 4{1:‘;}‘."‘.4.'.6\4&11.0.
Sciantifis cese
1. Electrcnics—USSR 24
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66260

: 24,7700 SOV/181-1-T-16/21
AUTHOR:  Morgulis, K. D.
e

Change of Work Punction of Electron Prom Metsl Under the Influ-
ence of an Adsorbed Film of BaQ Molecules

Pleiks tverdogo tels, 1959, Yol 't, ¥r 7, pp 1125-1132 (UssSR)

The temperature dependence and the fnfluence of the kind of
metal base on the work function of electrons as well as the
characterfistic properties of monomolecular mixed layers on &
petal base were experimentally massured. The author further
tried tc measure that part c¢f the work function fn the system
Ba0O-Ki, that ia a function of the eigen-dipcle moment of BaC.
The experimental set conafsted mainly of a previcusly described
tube. In all cases rolled tungaten strip was used for the base,
coated by the different layers {m question. The change of the
contact potential was determined by the shift{ing: of the ini-
tial volt-ampere-characteristics of the electronic current.
Among others the following layere were examined: BaC-¥, CL-W,
Ba-0-¥, BaQ-0-W, BaG-Pt, BaC-Ge, BaO-Be, Br.O-Ts, BaO-InSt,
BaO-Akg,Te (rPigs 2.5.5,65. On the atrength of the reaults of

e
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66260

sov/181-1-7-16/21
Change of Work Function of Rlectron From Metal Under the Influence of
an Adsorbed Film of Bal Moleciules

messuremant the change of the work functfon of electrons in the
layer substance is d{scusaed end an attempt ig made to explein
the common nature of this phernomenon. Thie investigation wae
shared by the following sciantists, who contrituted aleo perti-
asent publicatfons: ¥. K. Gavrilyuk, G. Ya. Pikus, . &.
Gorodetskiy, Yu. S. Vedula, and Yu. G. Ptualizneskiy. There are
T figures and 16 references, 8 of which are Saoviet.

ASSOCIATION: Gosuniversitet, Kiyevw (8tate University, Kiyev) q/

SUBMITTED: June 25, 1956
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66277
: 24,7792 sov,’1e1-1-11-12/27
LUTHORS ¢ Vedula, Yu. S.s gavrilyuk, V. Koy Korgulis, K. D.
TITLE: On the Electronic and Ldsorption properties of Films of Barius
Ltons on the Surface of Tungsten Coated With Oxygen

PERIODICAL: Fiziks tverdogo tela, 1959 Vol 1, Ko 11, PP 1717 - 17119 (ussn)

ABSTRACT Investigations were carried out to eatablish whether Ba-0-W-
filns are guitable for thercal cathodes. L measure for the
suitability 1 « function (¢) of the electrons and the
gncressed ads 111ty of these layerg§. The measuring

pethod 18 described in ;1 in reference 1. The filcs Ba-0-%
(yg e 5.1 ¥ 5.5 ev, 5.9 ev, 6.5 ev) were exanined in the

0%k. The peasuring results are graphi-
It i8 recarkable for the Ba-0-¥-
rity occurs from 1400 - 1500°K,
Comparin .0-§-aysten
ars as ify i R-systed,
y evaporate, shile it seexs
the Ba and the O evaporate sepamtely.
his fact thet the two0 systen &re not

A THA TN = i
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on the Electronic and rdsorption Properties of Filcs sov/1e1-v1-11-12/27
of Barium Ltoms on the Surface of Tungsten Coated With Oxygen

jdentical. Further examinations were nade to establish whether
the systeus 0-Ba-¥ eni Ba-0-% are sdentical (Fig 2). The
neaguring results point to the fact that the two systeas are
not of the same vglency, but that the gysten 0-Ba-¥ easily
changes over to the systen Ba-0-%, which is the more ¢gvorable
and is more stable energetically. There are 2 figures and 4
referencecs, 3 of wxhich eare soviet.

LSSOCIATIORt Iustitutlfiziki AN USSR, Kiyev { Institute of Physics of
the kS UkrSSR, Kiyev)
e

gUBKITTED darch 24, 1959 uf’
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K.D. anc s;aunovets

TITLE: Thhe Problem of Conyerting»the The
Electrical Energy bt¥Y Euploying Thermal Electron Euission

(Letter to the Edttor) (K voprasu O preobrazovunii
tepluvey energit v uten ispol'ZoVaniym
“ ’cormoelcktronnoy emigsil) (pistmo ¥ cadaktsiyw)
] PERTODICAL: Radictekhnika i clektronikae 1957 Vol &, 1 6,
" pp 1065 - 1066 (USSR}
ABSTRACT: The authors commenced the inVestigation of this proble=
' ijn 1989 end somc of the results obtained were published
in a number (o3 and Py Marchuk
the results were pu\:rliaimd at a later date &5 @ number
— Ref 1}. Tite authors

ars (K. Hernquist et ale
point gut that anaotlier typ

thermaelectronic means is alsoc
was studied expcrtmantally 133 eriploying
prmrid’ed with an L-cathade citted with « tungete

having & diametel of 3 i the tube nad an anod

Morgulis,

~ AUTHORS:
rmal Energy Iatc

i -
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sov7109-4-6-26/27
~The problem of Converting the Therual Energy Into glectrical Energy
by Employing Thermal Flectron Eaission {(Letter to the Editor)

protective ring and the distance betwcen the electrodes
was 2 nm. A drop of cacsiun was introduced into the tube
and its vapour praossuroe Was kept constant at & temperature
t by mecans of & theormostat. When & negative jotontial
was applied to the anade, & large ian currcnt f(as obacrved.
Whon the alactrodes were shorted, & large eleciron

current Ie was cbtained; the magnitude of Ie could

-

be controlled LY the vapour pressure and the cxtgode
temperaturg T . It was found that at ¢ =16y € and
T~«1300 C ., the ion current at ~90 V was

)
20 mA/cm“; the short-circuit current was Ic = 2.0 A/cmz;

al
the optimum useful power wus 0.6 W/en~ and the cfficiency
was about 3%- It is thought that the performence of this
type of energy-cOQVQrfing device could be improved
further.
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The Problem of Converting the ‘Therual Energyoi’%éo 9Efectr£'baz Energy

by Employfing Thermal Electron Emission {Letter to the Editor)

ASSOCIATION: Institut fiziki AN USSR, Kiyev (Institute of
Physicas of the Ac.Sc., Ukrainian SSKR, Kiyev)

SUBMITTED: February 9, 1959
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8/194/62/000/012/0T3/101
1295/D308 .

AUTHOR: ‘Morgulis, K. D.

e o 8 A i i

PITLE: *  The application of new techntques to investigations
o in the field of pkyesical cathode elgctrontcs

PERIODICAL: Referativnyy shurnal, Avtomatika i radicelektronikg, ¢
' . B " NQe iZg 1962' 56. ab&f;racﬁ 12 Zh 349 (“EUkc Z8De )
- Kyyive'k. un-%, v. 18, no. 3, 1959 167-1T1 (Ukr.$

- gummery in Rug.)) e

PEXT: Recent work carried out at Kiev State Univeraity in the
field of physical cathode electronics is briefly reviewed. In magg-
spectrbmetry_all;welded glass analyzer-tubee have been used which
made it poseible to improve the vacuum ir them and to inveat:igate
the composition of gas liberated during activation and operation
of an oxide cathode, the emission of negative ione from an axide
cathaode, as well ad the characteristics of getter and fonic ex-’
haust sction in high-vacuum systems. The pressure of the adsorbed
component of residual gases has been deterntned by the flash me~

card 1/2
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 ¢hod. The influence of :residual gag adsorption on the reflection

of slow ¢lactrons and oit the work function of the surface of some
solid badies {s investigated. It tg chown that reliable values of
the reflaction,coefficient btained under super-high

' The diffraation of slow ele from & pure end & barium=-

£ilm coated surface of a W monocrys - astigated. Cathode
sputtering is investigated in the region of small energie® of the
sputtered foms by means of radioactive indicatere. [ kbatracter‘s
notet Gomplets translation. /.

The appltédtioﬁ of nev «ee

?‘ el lianiyiac
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AUTHORS ¢ Korgulis, K. D., Ptushinekiy, :u. .y 5OV /20-128-5-16/6T
Tuykov, B+ K.

TITLE: Some Speoiffc Features of the Partfal idsorption of Reafdual
Gas Components at Very High Vacuum

PERIODICALt Doklady Akedemii nauk SSSR, 1959, Vol 128, ir 5 PP 930-9%2 (USCR}

ABSTRACTt In the present paper the authors {investigate the propertiee of
a "natural" mixture of residusl gases generally precent in
electronic devices at high vacuum. For this f{nvestigation the
authors ute a mass spectrometric device intended for inveati-
gations ir the fiald of high-vacuum processed. The ineide of
the masa cpectrometric analyzer tube employed was fftted with
a long turgsten band. This tube consisted wholly of glass and
was soldered. The pressura of the residual gsses waa

p ~ mw‘“ torr. The tungsten band served as the basis on
whose surface the components of the resfdual gases {nvestigated
were adsorbed. A schematic representation of the maes epe ctrum
of these gases is given in a figure. The predent priblem was
investigated by the well-known uf1gsh" method. Tha relative
degree of adsorption AI,/Im of each component of this mixture

'

LS s
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66166
Some Specific Features of the Fartial Adsorption S0V /20-~126-5-16/67
of Resfidual Cas Componente at Very High Vacuum

nsy be determined from dats given in the ashove-mentioned
figure. This degree of adsorption is& proporticnal to the meent

. Ar, B
condensation probabllity k ¢ = = r—!— « Cl_ o where I
m I Prdz = e

donotes the total amount of gas adsorbed within the given time.
The following interesting conclusicn 1is arrived at:

kn(Ke) - C, kn(xz) ~ lcm(}tz). In order to obtafn more exact

data on the specific features of adeorption of eack gas
component in the mixture, the partial adsorption rates were
determined by measurfug the dependence of the quantity AI 2
on the time t of previous adsorption exposure. This
dependence is represented in a diagram for the 2 main components
H, and N,. For comparison, the dependence AI is shawn for
tﬁa total "flash* of all games in the fon source. The total
pressure of the gases amounted to p' _= 1,10°¢ torr. The
desorption of the components Hy and W frow tungsten after

Caxd 2/4 extremely long exposure of the latter in the roeidual gas atnaap“)hf'm

i
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66166

Some Specific Features of the Partfal Adsorption of LO¥/20-128-5-18/6T
Resfdual Gas Components at Very High Vacuum

can be fnvestigated more closely by means of thoe tomperature
varfation with respect to time. In doing oo, the authors
i cbucrved the polyphsse nature of the adeorbed astateas of Ey
s and Kp on tungoten, which complicates this phenozenon aven
' wore. Tha third diagranm gives the characterictice of
pertial dependence on asdsorption of the "pumping out" of the
gas componente Hy and Ny from the mixture of resfdual gases,
e after the tungsten band “had been freed from these components
: by “flashing" at high femperatures znd then cocled. The
curves chown in figure Z are qualitative reprecentatfons of
the integrals of the curves glven in figure 3. Investigations
of this protlem are being continued. Thera ere 3 figures and
2 references, 1 of waich {s Soviet.
of Phyaics
ASLOCIATION:  Instftut fiziki Akedemi{ neuk USSR (Institute/of the Acadeny
of Bciences,Ukr 8SR)

e—" P.‘“ume‘ I&Broh 279 ‘959’ by I. V¢ obr.uwe Aouemictm L"/
Caxd 3/4
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Yome Jv.ecific Peatures of the Partfisl Adsorption of 50V/20-126-5-16 /67
negidual Cas Components at Very High Vacuum 4/

JUBMITTED March 16, 1959
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8535k _~
160 gooo 62358 §/120/60/006/0a5/026/05L
l.Ge00 128 EQ32/E31k ~
AUTHORS: Morgulis, N.D. and Marchenko, R.T.
W
TITLE: Some Ionisation Methods of Mecasuring Very Low

Pressures

PERIODICAL: Pribory i tekhntka sksperimenta, 1960, No. 5,
Ppe 106 - 108

TEXT: The = Alpert gauge 48 almost universally used to measure
very low pressures (< 10~ mm Hg)ﬁ\ Aithough tt is a very
simple device it is far from belng perfect. It has &
relatively lLow gensitivity and therefore requires relatively
complicated jon-current amplifiers. The principal disadvantage-
however, is the fact that its lower pressure limit fs still

too high. The present authors describe various methods for
impraoving the hRlpert gauge. Fig. la shows one of these /
modified forms of the Alpert gauge. In this gauge the \\ .
electron current is injected into the anode I , which is in V

the form of a cylindrical grid with closed ends. The system

incorperates & simple Wehnelt cylinder and an electron

reflector III. The {on-collecior IV is in the form of &

very thin wire at a small and, if pcessible. the same negative

Card L/3
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E032/B314
Some lonisation Methods of Measuring Very Low Pressures

patential as on the electrodes II and IIT. A cotl is wound
on the outside of the glass envelope and produces & scall V/
\

magnetic field H . Use of the electrurn reflector and the
magnetic field increases the mean free path, i.e. the ionising
powav.aud the almost field’ free space i{nside the anade
enables the positive iong tc lLeave this space more easily-
This kind of manometer has & loer pressure limit of

Locg mm Hg. With H = 150 Qe the sensitivity of the manoneter

was found to be 1'.1(:“1:1:1'“1 ané this is higher by an order of
magnitude than the sensitivity obtained with the . Alpert gauge.
The present authors have also investigated the design reparted
by Houston and Alpert in Raf. 2. This design is shown
schematically in Fig. 1é. The gauge consists of a closed
snocde I , & reflector II and an ion-collector rrr . The
electrode system is locat g in a strong iongitudinal magnetic
field. It was found chazi kis design the ion current depends
linecarly on the pressure and the sensitivity is extremely

Card 2/3
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Some Ionisation Methods of Measuring Very Low Pressures

large (of the order of 1’.06 m'll. Although the present authors

have investigated this gauge only in the range

~ l.().3 - 10-7 , they are of the opinion that owing to the high
sensitfvity this gauge would he very suitable for pressures

& 10'9 mm Hg. It is therefore suggested that this manometer

shaould be further fnvestigated.

There are 5 ffgures and 5 refercnces: & English and 1 Soviet. -

ASSOCIATION: Kiyevskiy gosudarstvennyy universitet
(Kiyev State University) )(

_ SUBMLITTED: July 13, 1959
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| AUTHORS: Horgg%is! N.D., and Korchevoy, Yu.P. \
. TITLE: 1" Blectronic and Lonic Emission of Metal-film Cathodeg'
(E=cathodes) In Caeslum apours

PERIODICALt Izvestiya vysshikh uchebnykh zavedeniy, Fizikn,
1960, No. 9, PP 137-1%2

TEXT: The investigabtioD. of electron and jon emission of

L-cathodes in an atmosphere of alkaline metals i8 of considerable

jnterest since it can yield information on the relative eleciron

omissivity of the cathode coatings. The problem was tnvestigated

. experimentally by employing the tubes constructed by K. .Morgulis

and Naumovets (Ref. 1). The tubes were provided with disc
cathodes having & djameter of 3} mm. The cathodes were of two
typest 1) a porous Ba-W L-cathode, and 2} a Ba-Ni pressed
cathode. A disc ancde having a diameter of about 1 mm was
cituated at a distance of < 1.5 mm from the cathode; the anode
was provided with & protective ring so that it wasg passible Yo

@ neasure the electrons Ie and ion Ip emission of the central

' uniform portion of the cathode. A drop of metallic caesium was
1ntroduced in the tube and the vapcur pressure P of this
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Electronic and Ionic Emission of Metal-film Cathodes (L-cathodes)
in Caesium Vapours

substance could be determined from the temperatire t of the
tube envelope. By employing a strong transverse magnetic field it
was possible to ensure that the ion current of the tube had no
external electron components. The electron-emission components
are shown in Fig. 1. These fllustrate the dependence of Ig on
cathode temperature T for two vapour pressurest p=3x 10-6 mm
(t =250C), and L x 102 om (t = 150 OC). These equilibrium
relationships are illustrated by the solid curves in Fig. 1 for

t =25 *°C, and by the dotted lines for ¢ = 150 °C, The currents
were measured by means of microsecond rectangular pulses., The
curves marked I refer to Ba-W, while curves II are for the
Ba-Ni cathode; the vertical scales for the two curves are
different. Aralysis of these curves shows thatt 1) the specific
enlgeivity of the two cathodes has tha usual value; 2} at

£ = 150 9C the curves of Ig at 700-87C OC have a minimum, this
being due to the partial desorption of the Cs film from certain
areas of the cathode surfaces; 3) the righthand-side portions of

Card 2/ k%
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Electronic and Ionic Emission of Metal-film Cathodes (L-cathodes}
in Caesium Vapours

both the curves for ¢ = 150 OC are much higher at temperatures
between 800 and 1000 CC than those determined for 25 OC;
) at t = 150 9C the electron emission of a Ba-Ni cathode has a
very high value even at low temperatures, Both the cathodes
showed a strong thermal ionisation of Cs which manifested ifselfl
in the presence of appreciable fonic current. This effect is
i1l1lustrated in Fig. 2, where the ion current is plotted as a
function of the cathode temperature. Curve I characterises the
thermal ionisation of Cs atoms on the surface of the Ba-W cathode,
while Curve II shows the same effect foﬁ the Ba-N{ cathode.
These curves were taken at p = 2 x 10-t mm, which corresponds to
t = 80 9C. From Fig 2 it is seen that a considerable increase of
with temperature is observed. This indicates that the
cgthodes contain micro regions where the active coating has been
removed; the size of these regions rapidly increases with
cathode temperature. Further meacurements for the Ba-W cathode
are gshown in Fig. 3 where the temperature range extends from
1000 to 1300 OC; the curves in Fig. 3 give the electron emission
Card 3/%
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Electronic and Ionic Emission of Ketal-film Cathodes (L-cathodes)

in Caesfum Vapours

at t =25 9C (solid line) and 150 °C (dotted line) as well as the

ion emission at 80 OC; these curves can be regarded as the
continuation of the curves of Figs 1 and 2 for higher temperatures.
Curves showing the dependence of the electren current Igq

(at T =900 9C} and ion current I, (at T = 1000 9C) on the Cs
vapour prassure (t = 80-180 °C} for the Ba-Ni cathoda are given in \){/

Fig. %, Here it is seen that though Ig increase~, the

coefficient q = Ip/I o (where I o 15 the valve of the ion

currenf calculated unger the assumption that alil the atoms of Cs
impingeing on the cathode are ionised) shows a considerable
decreaset a similar effect is observed in the Ba-W cathode.
This is due to the shift of the adsorption equilibrium towards
the increase of tne coverage of the cathodes by Cs, i.e, towards
the reduction of the uncovered portion of the cathode surface.
There are & figures and 9 referencest 2 English and 7 Soviet.
ASSOCIATION: Kiyevskiy gosuniversitet imeni T.G. Shevchenio
(Kiyev State University imeni T.G. Shaevchenko}
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AUTHOBRS: Morgulin, H. Doy Kaumovets, KA. C.
TITLE: Utilfzation of Thermaelectric Emigsaion for Direct

Converaion of Thermal Into Electric Energy
PERIODICAL: Fizika tverdogo tels, 1960, Vol. 2y Fo. 5 PP. 537-542

TEXT: In the i{ntroduction, the authors rafer to the great fmportance of
direct conversion of thermal into elactric energy, and mention & mono-
graph by k. ¥, Toffe in which “vacuum thermocouples” were suggasated.

Jome theoretical regults of & previocus paper (Ref. 2) are algo dealt with
in detail, and the results of a number af publicatfons ere discussed,
above all, with respect to the tnvestigation results obtained with tungaten
L-cathodes. For verifying the various results, test tubes were produced
with plane tungsten L-cathodee and pmall anodes (electrode spacing: e 2mm) g
a drop of metallic cegiuz was introduced fnte the tubes ec that the cosfum
vapor pregsure p depended on the temperature of the thermostat which
contained the test tube. The cathode tezperature T wag measured with an 4//
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gtilization of Thermoelectric Emfssfon for g/181/60/002/03/26/028
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optical micropyrometer, from which the cathode output waes determined.

A negative valtage V of 50 - 100 v wag applied to the anode, and &
relatively high fonic curreat Ij was observed, which steaply roae with
fnoressing p and increasing T. (Il was considerably higher than would
have corresponded to the 3/2-law. The compensatfon effect of the fonfc
gpace charge due to the thernal electrona of the L-cathode was inveati-
ated. Pig. 1 showe the brightnese temperature Tyyas e function of I
{Curve 1), and Pig. 2 shows Ty a8 o function of the ahort—citcuiteg
elactron current I ,. An investigation of the dependence of Ip on Ieg
showed that I, may be met equal to leg/ke with k = %{%_(Cune II); the

actual value of Ip corresponds to & k' < i g and liaeg btetween the two

K3
Curvas [ &nd II. Fig. 1 shows. the ratic « « Ip/Ipgs and FPig. 2 analogous
B = I.g/Iq,. computed froa the Rfchardeon formula. Pig. 3 shows the atatic
characteristics, f.e., the functfon I¢n(¥) witk saall ¥ for the btrightness
tempevature %,280%C. Fig. 4 shows the load characterietice, f.0., the p‘/
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resistance dependences of the output L IER an ¥p = IgR and Ig are
shown. Pig. 5 shows Wp(Typp). Pinally, Pig. 6 gives the curves analogous to
Fig. 4 for spacial parsmetars (Tﬁr:i,mc"c IQQ:-‘Z.O s/clz, output

%20.6 w/em?, m =25€). The cathode ares in the experiments wac 0.07 cm?,
Thege reaults are compared with those of Ref. 5, vhere higher efficiencies
were obtained., The experimental regults of the pregent paper indficate

a new poasibility of obtafning high I and 7, at relatively lav cathode
teaperaturee. In conclusfon, the suth¢rs thank V. 4. Worgzavekiy for
having supplied the test tubes, There are 6 figurea and Y references:

7 Soviet and 4 English.

ASSOCIATION: Instftut ficiki AN USSR Kiysv (Physics Institute of the /
AS UkrSSR, Kiyev)

SUBKITTED: Hay 4, 1359
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: : Y s/185 60/005/002/008/022
Q9800 (16q, 11971PSE) 57 b30k

AUTHOR: Horgulis, N.D.

TITLE: On tﬁ;y&etetmination of gas pressure in the very

low range by mettiods of electron adsorption

PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, v. 5, 1o« 2, 1960,
212-221

TEXT: Three electron-adsorption methods are described: 1) by re-
flection of slow electrous, 2) contact potential (direct and inverse)
3) auto-electronic emigaion. These methods are more advantageous
than other fonization or aisorptio metheds. 'I:tmt2 magnetron vacuum

gauges peruit measuring preasures &s low ag 10"10 mm Hg, whereas
the Alpert vacuum-gauge cém be used only to Lel0™"  mm Hg; J. Hobeon z

and P. Redhead (Ref. L: Canad. Journ. of Ehysics, 36, 271, 1958),
Adsorption properties of gases at low pressures are described. The
aim of the adsorption methods consists in determining the rate of
adgorption of a gas layer, f.e. the effective gas-pressure p'.
Adgorption methods are eapecially desirable for devices uged in the
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On the determination... D274/D304

study of surface effects. The proposed methods are preferable to
the glow method, since they eliminate a complex process of gas
desorption, fnvclved fn that method. The simplifying assumptions
underlyfng the proposed methods consiat in averaging the parameters
related to the composition of the residual gases and to the inhomo-
geneity of the adsorbent surface. On the method of slow-electron
reflection, it was found that the reflection coefficient R is high-
ly dependent on the surface concentration n of the adsorbed gas mole-
culeg; hence it was possible to use the time-dependence R = £(t) for
determining the order of magnitude of effective pressure p' of the
residual gases. The relation

drR} . (dR , dn cop' (6

(dt:)o o Catl, ~ & )
ig obtained. The experimental lLamp used had a set-up fcr measuring
R, and Alpert vacuum gauge, etc. Om the method of contect poteutial,
in the adsorption of residual gases on metal surfaces, the work-

function P of electrons may considerably vary, hence tte contact
potential vi = &? . Therefore, the time dependence Vi = £(t) can
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be used for estimating the gas pressure:

dvxc) f
Vi fpn a (&. . Mt}:.o (EE)Q = Cyp* (7)

where ¢ f{g the dipole moment of the adsorbed molecule, For the

coefficient Cy the empirical value of * 10~? gec-l m-L i obtained.
< The method juat cutlined fe a direct one. The inverse contact-pot-
o ential methad consifsts in determining the time dependence Ip = £(t)
of an electron current, related to the gas pressure. On the method
of auto-electronic emfigsion, the pressure can be indicated by the
rate of emigsion on a screen, or by the change in character of
emigsion, but eapecfally by the relatfonship Ig « £(t) in the adsor-
ption process. ‘the formulas for the current Ip are analogous to
thoge used above. A special experimental lamp was used for verify-
fing the method. It f¢ noted that photo-electronic emission can also
be uged fn thiu method. These methods are useful as complementary
ones to the fotfzation methods. At present, the most convenient
and simple are the contact-potential methods, whereas the auto-elec-
tronic emfgsior method holds out proapects for the future. ALl the
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described methods are still in need of greater accuracy. There are
8 Figures, 1 table and 12 references: 3 Soviet-bloc and 9 non-Soviet-
bloc. The 4 most recent references to the English-language publica-
K tions read as follows: J. Hobson, P. Redhead, Canad, Journ. of Phys-
T ics, 36, 271, 1958; J. Eisinger, Journ. Chem. Phys., 30, 412, 1959;
i T. Hickmott, F. Hudda, Journ. Chem. Phys., 28, 506, 1958; T. Hick-
I mott, Bull. Am. Phys. Soc., &4, 139, 1959,

| ASSOCIATION: Inastytut f£izyky AN USSR (Physics Institute, AS Ukr-
N SSR)

SUBMITTED September 30, 1959
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3 AUTHOR:  Morgults, N. D.

| TITLES on the Role played by the Contact Potential Differencs

{n Thermionic Enargy Conversion

| PERIODICAL: Radiotekhnika 1 elektroniks, 1960, Vol. 5. ¥o.l2,
i pp. 2052-2053

TEXTt In connection with the paper bY ¥. Grodko and others

appearing on p.2046 of this journal, the authcr wishes to state

thhe followinge The problem discussed by Y. Grodko et al. is not
new nor are the results obtained by them; for example, in & paper

- published by the authoer with his collaborators (Ref.1l) the problem

i of the fnfluence of the centact patential difference @y = ¥4 U‘

on the output parameters aof & thermfonic energy conrert%r wal

, also investigated and it was showt that with decreasing @ (such

l that v‘_} Cq at & constant cathode temperaturﬂ the following

: effects could be cbserved: 1} the electrao-motive force of the

, canverter wag constant, 2) the optimum cutput voltage was reduced,

| 3} the specific power was increased and &) a maximusm energy

| efffciancy cguld be observed. Io fact, the qualtity of & converter
tg determined by the energy efficiency and not by Lts electron

Card 1/2 .
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On the Role Flayed by the Contact Potentfal Difference in  /
Thermtionic Energy Conversion

efficiency. As regards the latter efficiency, Lt is shown by

B, Gradka et &I, that these can be as large as unity, f.e.
considerably higher than the Carnot efficliency. It {s further
pointed out that at present ecnd in the near future £t will be
necessary to base all the thermfonic energy converters on systems
with & finfite potential difference (L.e. ¢, ®_}; secondly, this
casa gives & very high energy efficiency (f. ngnqui.nt.

M. Kanefaky, F. Norman, Ref.2)}. On the other hand, the problem of
& low temperature anergy conversion based on the use of small 5
is alsc worth investigating, a&s was pointed out fin an qarlier
work (Ref.l), There are & reforencest 3 Soviet and I non-Soviet.

ASSACIATION: Kiyevskiy gosudarstvennyy universitet im. T. G.
Shevchanko (Kiyev State University imeni
T. G, Shevchenko}

SUBMITTED ¢ June 20, 1960
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AUTHORS: Korgulis, K. p., Korchevoy; Yu. P. \

onversion?gf Thetma{vlnto Electrical

TITLE: Thernoelectron C
Energy Using tngxlug,inzkiéez?

PERIODICAL: Atomneyse energiya. 1660, Vol. 9, Ko. 1, PP 49-51

TEKT: In continuation of the published works of Ref. 1, firat of all

a cathode gaterial (one-component type) was gought, which would have

narked enissivity even at 0%L. A diode filled with cesium vapor
enter of which

was employed, whose cathole wa

was applied 8 thin film of ThCs. elding wes
at & distance of about 1l The tecperature

hode wap pmeagured by we&re of an optical wicropyrometer. The
flask into «hish a drop of cesjun was put, wes placed in e

thermostat. Thus, the pressure of determined

from the constant temperature of the flask, which

measured. The {nteresting parameters of ThC, were deteraine
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Thermaelectron Conversion of Theramal Into 3/089/60/009/01/08/011
Electrical Energy Using Thorium Caride BO14/B0O70

of ion and electron emigsion. For the temperature range 1900-21009K and
at a cesium temperature of 2500C, a specific cathode power

“We 12 ¢ 4 v/c? and an efficiency of thermoelectric conversion

M= 12 ¢ 5 % wre found. Thege resulta are supplemented by taking the
current-voltage curves (Fig., 4) for an inner and an outer circuit, In
the first case, the saturation regicn between Vp = -0.2 and ~1.6 v is

hardly marked for reagons not knowxn. In the second cage, it ig
rexarkable thkat the region of arc discharge tg #igeing. Profegsor G, V.
Sareonov from the Institut metallokeramiki 1 spetasplavov AR USSR

(Institute of Powder Metallurgy and Special klloys of the AS UkrSSR)
prepared the thoriunm carbide, There are 4 figures, 1 table, and 3

references: 2 American and 1 Soviet, /,f/ N
SUBMITTED: February 6, 1960
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EXATY
AUTHOHS: Morgulis, X. D., Naunovets, 4. G.
M
TITLE: Foermatfon Kinetics and Some Propertiee of Oxygen Filae v

kdsorbed on Tungsten ;

———

PERIODICAL: Isvestiyre Lkademtf nauk SS3R. Seriya fizfcheskaya,
‘960' Yolc 24:’ EO. 6' pp. 64:7- 656

TEXT: This {e the repraduction of a lecture delivered st the 3th All-
Uniom Conference on Cethode Blomtroutgg frou October 21 to 28, 1959 {n -
Noscow, Thig paper ias devoted to caleulation problems of ¢xygen adasorp-
tion on tungaten. In the introduction, these processes are discuseed in
general, and formula (1) for the rate of formation of & f{lm adaorted on
the gurface {s given, Furthermore, the teat tube shown {n Pig. 1 {s dig-
cuggad with which the surface potentisl of a tungaten band contained fin
the tube :an be measured. This tube ig equipped with an Al'pert manometer
by means of which the pressure jumpe in the fonizatfon can be zeasured.

In thias part of the paper, B, &4, Chuykov, Ya,. U. Kucherov, ¥, K, Medvedev,
and Yu. S, Vedula are mentfoned. The aecond part of the paper deals with

Card 1/3 v\( .
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the adsorption kinetics of oxrgen filams on tungeten. In Fig. 5 the de-
pendeace of the contact potentfal on the perfod of adgorption with 44~
ferent axsgen pressures fs graphically repragented, From thie ffceram

the authors obtein the coefficient for the oxygen condena&tion

(y ¢+ 0405) by formula (6), and they point to fts low value coxpared with
other results, It the dfacussfon of this reault {t {a pofnted out that
this problem has not yet been theorotically dealt with, and in conclusfon
i1t 18 stated that on the baais of the results obtained here £t is d1£ee~
cult to determine the coeffictent of oxygen condensatfon. In the con-
prehisnsive discussfon of the properties of the adaorbed oxygen the
dependence of the contact potentfal on the perfod of adecrption and the
teaperature (Pigs. 6, 7). the dependence of the jumps on the temperature
for pure CO and pure 0., and the degendence of the jumpe on the adgorp-
tion period with varfofis pressures (Fig.$t) are dealt with. The exfstence
of a second adeorption phase of 02 which could not be proved here is

digcussed. Purthermore, the e«ffe¢ct fe¢ pointed out fn which apparently
the f{lat ¢f CO molecules is replaced by O, molecules. The suthors thank .
Ta, C. Ptushinskfy for assfstance given tgi the performance of the work.
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TITLE: Conversion of Heat Energy Into Electric Energy bty Means of Thermo-

“electronic Emission

5]

PERIODICAL: Uspekhi fizicheskikh nauk, 1960, Vol 70, Nr 4, pp 679-632 (USSR)

TEXTt The vragent article offers a chronological survey of experiments, methods,
and possibilfties of convertiing heat energy directly into electric energy. Experi-
ments were hegun in 1949 by working with the thermoelectronic emtesfon from pure
tungsten in cesium veporai the efffclencies attained were very lox. Today, there
are already small laboratory instruments atﬁgtning an o 15% and (per cathode
surface unit) a specific power of @ <30 w/cm€, &n important contribution to these
problems hae been made by A. F. Ioffe whe suggested ¢he “vacuum thermccoupleg™
workinrg on a gsemiconductor basis. The laberatory fnstruments used tcday may be
divided into two clasges¢ vacuum instruxzents, and gas- »r vapoer-filled tnstrumen‘s.
The first part of the present article deals with inveatigations and their results
in the firat stage during the years 1949 to 1957. The second part is devoted to ¢he
latest achfievementa in the field of thermoelectronic converters (135€-1359). The

¥ results given by the papers menticned in references 9.28 are discussed. Investi.
I ¢cations in this field were intensified fn 1958. a great number of laberatory in.-

B struments for direct snergy converasion was developed, and the posgibilities of tJ//'
.'..
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cathode heating by mexns of nuclear energy were irvest igated. Lgain, cesium vapors
were made use of, that had staod their test in the production of contact potential
differences (increase of efficiency) and in the neutralization of electron gpace
charge by thermsl fcns. & converter with a htgh~tenperature ¥ cathode in Cs vapor
(kef 9), that was investigated in the range of 2550-2910°K, ts discusaed next, In
thie case, good sgreement was found with theory tn thet o ~i0% at 2900%k. Ae may be
geen from the table, qf and wrise exponentially with the cathode temperature (cf.
also Fig 9). Besides ¥ cathcdes aleso asuch of Re and Ta (Refs 13,14} were investti-
gated. Kt 2900°K, such instruments attained only m~5%. Since & low~voltage dis..
charge cccurred between the electrodes, the instrument was tertied “plasma thermo-
couple®, A further temperature {ncrease of the cathcde {==3000YK) brought about a
rige of. w} to &~ 15% at w30 w/cma. ks may be seen from figure 1!, efficiency drops
sharply if there occurs a discharge between the electrodes. In order to keep the
space charge as lcw as possible in the case of vacuum devices, experiments were
undertaken with very strongly approached electrodes (up to 10 (Ref 16). The
authors worked with two low-temperature L .cathaodesy figure 12 vhowe & comparison
betreen theoretical and experimental reaulte. It fs assumed thut with about 30 such
cathodes £t fe possible to attain & power of G:5-1.0 kw st fraer‘ouﬁ%. Further in.-
vestigations of low«temperature cathodes in Cs atmosphere followed. The production
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of positive Cs fons by local thermal fonfzation fs described (Ref 18), Yorking
with cathode-adsorbed Cel® geeme to te promising. In reference 2%, aslculaticns
of hypothetical thermoelements were made, that were expected to render possible
an.n of 25-30% at 11009C, and to attain & total efficiency of 50-60% together
with &« steam turbine plant. Further low-temperature cathode converters are mentfcned
(Refs 22,23) along with a theoretical fnvestigation (Ref 25). Finslly, & few
suggestions made by Western authore concerning the di{rect conversion of nuclear
energy into electric energy are dfscussed. The efficiencies cf these instruments
are betveer 5 and 10%; only {n the case of a temperature dffference betwaen cathode
“and anode amounting to 2000° an 0es 25% would be possible, There are 16 figures, ‘
1 table, and 28 references, 14 of which are Soviet.
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